LEMMA 1. Let F be an algebraic field extension of K and let A be a torsion free abelian group. If I is a nonzero ideal in F[A] then IΠK[A] Φθ.
Proof. Clearly I n F' [A] Φ 0 where F f is some finitely generated and hence finite field extension of K. Therefore, it suffices to assume that F = F f or equivalently that F/K is finite.
Now F[A] and K[A] are both integral domains since A is torsion free abelian and F[A] is a finitely generated free if[A]-module. It then follows that every nonzero element of F[A] satisfies an integral polynomial over K[A]
with nonzero constant term. Thus if a e I, a Φ 0 then a n + y3 n _ 1 α n " 1 + + &α + #> = 0 for some β { e K [A] , β Q Φ 0. Since a e I implies immediately that β 0 e IΠK [A] , the result follows. THEOREM 
Suppose K[G] is primitive and let F be a field extension of K. Suppose that either F/K is algebraic or A(G) = <1>. Then F[G] is primitive.

Proof. Let V = K[G]/M be the faithful irreducible i£[G]-module with M a maximal right ideal. Since F[G] is free over K[G] we have MF[G[ Φ F\G\. Thus we can choose a maximal right ideal AT of F[G]
with N^ MF [G] Proof. By Theorem 1 we can clearly assume that K is algebraically closed. Let D be the commuting ring for the faithful irreducible module so that D is a division algebra over K. By the density theorem, D is a homomorphic image of a subalgebra of
We show that D = K. Thus let d e D -K and consider the elements We now discuss a method of constructing faithful irreducible modules starting from normal torsion free abelian subgroups. Let K be a field and let A be a torsion free abelian group. Then K[A] is an integral domain with quotient field F = KIAI^KIA].
We will study the group ring F [G] .
THEOREM 9. Let K be a field and let G be a group with a normal torsion free abelian subgroup A. Let F be a field isomorphic to K[A]-ι K[A]. If AΠ Δ{G) = <1>, then F[G] has an irreducible module V on which F[A] acts faithfully.
Proof. Let G be a group isomorphic to G with isomorphism G -* G given by x-+x. Now <Zi = 1 so ^(α x ) = 1. Moreover, for i > 1, α* ^ 1 so by assumption α^ ί A(G) and thus α< ί A(G) and ^(α^) = 0. Therefore, the above yields /i = 0, a contradiction. The theorem is proved.
We can now apply this result to certain special types of solvable groups. We will need the following important theorem of A. E. Zalesskiϊ which we quote below. PROPOSITION 
([6]). Let G be a solvable group. Then G has a normal Δ-subgroup H with the following property. If K is any field and if I is a nonzero ideal of K[G] then IΠ K[H] Φ 0.
Let G be a polycyclic group, that is a group with a finite subnormal series with cyclic quotients. We call the number of infinite cyclic quotients which occur the rank of G. Since any two such series have a common refinement it is easy to see that the rank is well defined. If if is a field we let t.d. K denote the transcendence degree of K over its prime subfield K o so that t.d. K is some cardinal number.
COROLLARY 11. Let G be a polycyclic group with Δ(G) -<1) and let K be a field with
Proof. Let K o be the prime subfield of K and let H be the subgroup of G given by Proposition 10. Then H = Δ(H) and since G is polycyclic so is H with rank H ^ rank G. Now by Lemma 2.2 of [4] the finitely generated J-subgroup H has a finite torsion subgroup H with H/ίί torsion free abelian. Since H is characteristic in H, it is a finite normal subgroup of G and hence H -<1> since Δ(G) = <1>. Thus H is torsion free abelian.
By It is an interesting question as to whether the transcendence degree assumption is needed in the above. It is apparently not true that a polycyclic group G with Δ{G) -<1> will have a primitive group algebra over all fields K. For example, let K be the algebraic closure of GF(p) and let G be polycyclic. Then it is conjectured by Ph. Hall in [3] that all irreducible K[G]-modules must in fact be finite dimensional over K. It was proved in [3] In Theorem 3 of [1] , it is shown that if G and K are given then there exists G*3G such that K[G*] is primitive. In the following we give a more concrete construction of such a group G* provided we limit K somewhat. Let Z denote the infinite cyclic group. Proof. Let K o denote the prime subfield of K. Observe that G* = AG where A is a normal torsion free abelian subgroup of G* which is equal to the direct sum of copies of Z indexed by the elements of G. Since A is torsion free it is easy to see that if x e G* and [A: C Λ (x)] < oo then xeA. Moreover, from this and the fact that G is infinite we get easily Δ{G*) -<1>.
Let 
